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Human femoral medullary cavity has absolute difference. The existing 
standardized and serialized kinds of artificial hip joint are limited, no matching 
completely with the femoral medullary cavity of the patient, and can't meet the 
patients’ special needs. According to the patient's hip joint anatomical structure and 
biomechanics transmission characteristic, designing and manufacturing the 
individualized artificial hip joint that adapts to the femoral medullary cavity of the 
patient, not only can meet the different patients’ needs, but also can improve the 
long-term stability and extend the effective service life of the artificial hip joint. Due 
to the complex shape of individualized artificial hip joint，it increases the complexity 
of the process and leads to a long custom cycle and high processing costs. Therefore，
the individualized artificial hip joint is mainly used to special cases in the domestic, 
and it is difficult to generalize in general cases. 
Based on the robot grinding system, the paper is written to research an 
individualized artificial hip joint manufacturing method by using CAD / CAM / 
Robotic integration technology. Firstly, reconstruct a three-dimensional model by 
using the femur CT image data in Mimics software, and get the femoral medullary 
cavity model through the boolean operation to design the individualized artificial hip 
joint handle. Then, complete the design of the individualized artificial hip joint shank 
and the proximal acetabulum in Pro/E software, and get an integrated individualized 
artificial hip joint by splicing and optimizing. Secondly, plan the processing track and 
simulate by the ABB industrial robot off-line programming software RobotStudio, and 
use the robot grinding system for processing the individualized artificial hip joint. 
Finally, the paper verifies the feasibility of the robot grinding individual artificial hip 
joint through related experiments, in order to establish the theoretical basis and 
experimental basis for further optimizing the design of the individualized artificial hip 















the stress transmission research for individualized artificial hip joint. 
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3 
行了早期研究。19 世纪末，德国医生 Themistocles Gluck 通过实验证实了人体可
以接受外来的植入物，后来 Themistocles Gluck 通过使用象牙制成髋臼假体和股
骨头假体，并且使用骨胶作为粘合剂首次进行了全髋关节置换术[3]，这对骨水泥
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报告，手工操作填充骨水泥，10 年随访假体松动率高达 30%，而采用骨水泥枪
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